Recent evidence revealed the importance of inter-hemispheric communication for the compensation of functional deficits after brain damage. This review summarises the biological consequences observed using histology as well as the longitudinal findings measured with magnetic resonance imaging methods in brain damaged animals and patients. In particular, we discuss the impact of post-stroke brain hyperactivity on functional recovery in relation to time. The reviewed evidence also suggests that the proportion of the preserved functional network both in the lesioned and in the intact hemispheres, rather than the simple lesion location, determines the extent of functional recovery. Hence, future research exploring longitudinal changes in patients with brain damage may unveil potential biomarkers underlying functional recovery.
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Introduction
Despite its symmetrical appearance, the human brain exhibits anatomical as well as functional hemispheric asymmetries (Concha et al., 2012) . Frequently occurring after a lesion in the left rather than the right hemisphere, the observation of language deficits spurred the concept of hemispheric dominance (Broca, 1863) . Similarly, the behaviour of right-brain damaged patients suggested a mirror organisation of visuo-spatial functions with the right hemisphere being responsible for spatial deficits (Gainotti et al., 1972) . Decades of neuropsychological testing in patients with surgically separated hemispheres corroborated the hypothesis of hemispheric dominance (Sperry, 1974 (Sperry, , 1981 and led to the attribution of Roger W. Sperry's Nobel prize in 1981 (Sperry, 1981) (see Fig. 1 ).
The concept of hemispheric dominance or brain lateralisation became so popular that it currently receives about 90 million hits on Google. However, recent progress in functional neuroimaging (fMRI) depicts a different story, in which far from being independent, both hemispheres work together to form a fine network, pooling its resources to elaborate language as well as spatial functions (Hervé et al., 2013) . For example, visual processing of words and faces, often considered to depend on specialized areas situated respectively in the left and in the right occipitotemporal cortex, is increasingly being understood as related to graded, not absolute, lateralisation patterns (Behrmann and Plaut, 2015) . The (relative) left-lateralisation of reading-related areas seems to result from their preferential connections with the left hemisphere language networks (Bouhali et al., 2014; Thiebaut de Schotten et al., 2014a) . Learning to read would "push" face recognition areas towards the right hemisphere (Dehaene et al., 2010) . Inter-hemispheric differences would, however, remain relative rather than absolute, with important variability across individuals (Behrmann and Plaut, 2015) . Graded degrees of laterality of function can also result from transcortical cell assemblies, i.e., cluster of neurons which function in a coordinated manner across the hemispheres (Pulvermüller and Mohr, 1996) . In fact, brain regions related to reading and to face recognition might be less discrete and more intertwisted than previously thought, and might consist of 
